A new three-dimensional axonal outgrowth assay for central nervous system regeneration.
Although recent studies have shown that cell transplantation is effective in promoting regeneration of the central nervous system (CNS) of adult mammals, functional recovery has been reported to be limited. In vitro models of axonal outgrowth assays are often used as easy methods for screening cells for transplantation but often fail to reflect the physiological conditions of in vivo CNS injury models. In order to bridge the gap between in vitro and in vivo models, we have established a new organotypic co-culture system comprising cortical tissue and a Matrigel containing several cell types that are candidates for transplantation therapy for CNS injury. In this model, cells transplanted in a Matrigel produce a three-dimensional architecture, with axons elongating from the cortex in the Matrigel. The ability of the transplanted cells to promote axonal growth was examined quantitatively by assessing axonal number and length. Moreover, we observed site-specific rearrangement of transplanted cells and interactions between axons and cells, including several cortical cells that migrated into the gel. These results indicate that our co-culture system can provide a useful assay for transplanted cells prior to in vivo screening.